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Makerspaces are becoming increasingly popular on college campuses across the 
United States. A makerspace is a place that has tools used for making, space to work, and 
patrons who are interested in making. Making refers to the act of creating an object, 
digital or physical, for example this could be anything from a 3D printed object to a 
cosplay costume (“Makerspaces,” 2017). As of 2019, 41% of US colleges have a 
makerspace or multiple makerspaces (Melo & Rabkin, 2019). Academic makerspaces 
vary widely from school to school in space, price, and employees. In some academic 
makerspace access is associated with units on campus, like the engineering department. 
Other academic makerspaces allow anyone on campus to access the space and tools. 
Many educators believe that makerspaces are important for higher education because 
they encourage hands on learning, innovative thinking, open problem solving, and 
creativity for students using the space (Wilczynski, 2017). An importance difference 
between academic makerspaces and a traditional learning lab is that students’ learning in 
makerspaces is self-directed opposed to the latter (Farritor, 2017).  
The Be a Maker academic makerspace network at the University of North 
Carolina at Chapel Hill is a network of five makerspaces on campus that are connected 
through their shared mission of bringing access to maker tools and maker education to 
all. The Be a Maker makerspace is affectionately known as BeAM among the UNC 
population. During the regular academic year, BeAM teaches about 25+ orientations 
covering 15+ different tools in various trainings. BeAM is closely associated with the 
3 
Applied Physical Science program at UNC. This is one of the STEM-heavy departments 
that integrates BeAM’s technology into their classes and requires students to spend time 
within the makerspaces creating project(s) for class. At UNC, STEM courses have 
slightly more makerspace focused classes than non-STEM courses, though a handful of 
non-STEM courses require students to use the makerspace and participate in making 
education. Over the Fall 2018 - Spring 2019 school year 315 courses used the BeAM 
makerspace for classwork, 38% of those courses were with non-STEM courses (Engelke, 
2019). In addition to classwork, there are students who also use the space for their own 
personal projects not associated with a class, research, or department.  
Regardless of why a student is using a makerspace, each student has their own 
perceptions of the BeAM makerspaces and experiences within the BeAM makerspaces. 
These experiences inevitable shape their future interactions within BeAM. Themes 
gathered from the stories of participants will illustrate how BeAM hinders or helps 
women and gender non-conforming (GNC) folks feel welcomed in the makerspace. For 
illustration, in this study one participant’s experience had an element of overcoming 
personal doubt, “I felt like I went from, maybe coming across or feeling like I was 
coming across as like naive or I don't know what I'm doing, to like, I am actually worthy 
of like respect in this space.” While this particular quote is hopeful, a reader should 
recognize the initial state of unease before “overcoming” feelings of naivety. What about 
the space and her interactions with the space made her feel naïve? Why did she feel like 
she needed to gain respect within BeAM makerspaces? Understanding the context of the 
study’s participants experiences will show where administrators, BeAM staff, and 
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researchers, and ultimately academic makerspaces themselves, can intentionally 
improve their spaces for women and GNC folks. The central research questions are:  
- What are affects that women or GNC individuals associate with BeAM? 
Affects in this paper’s context refers to subjectively expressed feelings or 
emotions.  
- Do the affects suggest systematic “othering” happening within the space?  
- If so, how does this effect a woman’s or GNC folk’s engagement with BeAM? 
BeAM cannot be divorced from the context it was created in, which is its 
connection and association with the Applied Physical Sciences department. BeAM’s 
association with a STEM department coupled with the fact that STEM courses use the 
space more than non-STEM courses make it, even if unintentionally, a STEM focused 
space. Because of this, it is probable that the culture of BeAM is similar to the culture of 
the STEM field at large. What makes BeAM welcoming or unwelcoming for women or 
GNC folks could be related to how they experience scientific fields associated with 
makerspaces. It should be noted that most of the prior research mentioned in this paper 
doesn’t focus on GNC individuals, so there will be little mention of GNC folks in the 
following research, unless specified. To illustrate the previous point, women are more 
likely to be found in health-, life science-, and math-related jobs than physical science, 
computer, and engineering related jobs (Funk & Parker, 2018). Traditionally, 
makerspaces in academia have been associated with the latter job fields, the fields women 
are less likely to be involved in. Despite this divide the maker movement prides itself on 
playing a potential role in breaking down gender barriers within STEM and leading to 
more diverse STEM field (Martin, 2015). Other research has shown makerspaces in both 
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philosophy and conceptual focus, situate themselves as a place that can break 
down traditional barriers associated with STEM fields and lead to greater participation 
and community building between traditionally represented groups and traditionally 
underrepresented groups (Vossoughi, Hooper, & Escudé, 2016). On a more national 
level, makerspaces are aligning with efforts to increase women’s engagement in the 
STEM fields because the US desires to increase its economic competitiveness and bolster 
its national security (Shin, 2016). With more minds and diverse ways of thinking, the US 
has a larger chance of accomplishing this task.  
The vested interest in makerspaces by educators, policy makers, and future 
employers makes makerspace equity extremely important (Halverson & Sheridan, 2014). 
Thought that is not the only reason why there should be a focus on equity within these 
spaces. Equity, within any space, is a larger principle that humanity should strive for 
because it allows everyone to have access and the necessary adaptions to tools, materials, 
and trainings they need to have the same opportunities as others. Equity doesn’t yet exist 
within many makerspaces because of the cultural perception of who a maker in 
makerspaces. Early work on this subject suggests that the associations of who the space 
was originally designed for, read cis-men, can deter women and GNC individuals from 
entering the space (Melo, 2018). Other studies have concluded there is often sexism 
present in makerspaces which leads to women feeling uneasy in makerspaces, but often 
does not deter most women from being in the space (Shinnick, 2019). Even if women are 
in makerspaces the sexism experienced in makerspaces makes it hard for women to exist 
there, thus making it harder for women to identify as a maker. Furthermore, the idea that 
everyone is a maker that is often perpetuated by makerspaces, even perpetuated by 
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BeAM, obscures the fact that not everyone can be a maker (Toombs, Bardzell, & 
Bardzell, 2015). 
The concept “a makerspace for everyone” is a misnomer. A space for everyone 
inherently cannot be welcoming for everyone, nor is it really for everyone. Often even in 
spaces there are structures in place that make the space less welcoming for certain groups 
of individuals that could possibly inhabit that space. This paper attempts to understand 
the perceptions and experiences of women and GNC individuals though a qualitative 
case-study with the objective of characterizing women or GNC individuals’ emotions 
within UNC BeAM makerspaces in relation to their experiences. Students who identify 
as women and/or gender non-conforming were interviewed about their experiences of 
BeAM makerspaces in January of 2020. The data analysis of the interviews was 
grounded in affect theory, critical race theory, and thirdspace theory through a 
phenomenological approach, which is a descriptive method where the researcher 
describes the phenomena happening and the object(s) associated with the phenomena 
(Giorgi, 2012). In the case of this paper, the phenomena are the experiences of women 
and GNC folks and the objects are what makes that experience notable for the 
participants be that emotions, the BeAM makerspaces themselves, actors within the 
BeAM makerspace, etc.  
Briefly, affect theory seeks to organize emotions, or affects, into nine distinct 
categories to better understand someone’s experience in the world (Tomkins, 2008). Sara 
Ahmed (2009), states that individuals’ previous associations with objects, spaces, and 
people is what causes emotions, not that their emotions are caused by objects, spaces, or 
people. A phenomenological approach to research is one that focuses on the assumption 
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that no two humans subjectively experience the world exactly the same (Leahey, 
1993). Each individual’s experience is their own, and their emotions associated with the 
BeAM makerspaces are their own. Instead of making general assumptions about how 
everyone experiences BeAM makerspaces, this paper will focus on the similarities 
between the narratives gathered that suggest phenomena happening within the BeAM 
makerspaces. Critical race theory, examines culture and society at the intersections of 
race and power (K. Crenshaw, Gotanda, Peller, & Thomas, 1996). Critical race theory is 
employed in my data analysis to account for how systematic power structures within a 
space, BeAM makerspaces, creates different experiences for people of color. Finally, 
thirdspace theory is a critical spatial lens that asserts there are three spaces in which 
individuals make sense of the world. The thirdspace is where the first two spaces come 
together with actual lived experience that creates and allows for negotiation of who 
belongs in the space (Soja, 2010).  
Questions posed during the interviews will attempt to understand individuals 
negative and positive experiences within BeAM. Positive experiences are linked to Silvan 
Tomkin’s positive affects like excitement/joy, and/or interest/enjoyment. Negative 
experiences are linked to affects like anger/rage, disgust, dissmell, distress/anguish, 
fear/terror, and/or shame/humiliation (Tomkin, 2008). The research also focused on 
conversion points of individual’s experience within BeAM, which is when a positive 
emotion becomes a negative emotion or when a negative emotion becomes a positive 
emotion (Ahmed, 2009). For example, a positive emotion turning into a negative emotion 
could be excitement turning into shame and a negative emotion turning into a positive 
emotion could be distress turning into excitement.  
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To illustrate, a woman could be working on a laser cutting project at the 
laser cutter in the BeAM makerspace. She is feeling excitement about her design of an 
ornament because she thinks her Mom is going to love as a present for Christmas. Then 
someone comes over to her, looks at what she is making, and makes a comment under 
their breath about ornaments not being a real project. Her excitement turns to shame and 
she is no longer excited about her design. She hurries up and leaves the makerspace as 
quickly as she can. The story as a whole can be considered an experience. The conversion 
point is when her excitement turns to shame. Conversion experiences and others will 
show how women and GNC folks navigate BeAM, while handling the positive and 
negative aspects of the space These conversion points can also suggest areas where 
BeAM can make the most impact on the student’s experience, be that positive or 
negative. Changing someone’s affect is powerful, it can either create a situation where an 
individual is more likely to come back to the makerspace because their perceptions and 
assumptions were proven wrong. As stated before, the experiences of these participants 
matter because they show makerspace administrators and staff where there are 
opportunities to do better for this population.  
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Literature Review 
This literature review will cover the makerspace related topics: maker movement, 
higher education academic makerspaces, and equity in makerspaces. These topics are 
meant to give the reader the context needed to understand the research study.  At the end 
of the literature review, critical race theory, affect theory, and thirdspace theory will be 
discussed as the grounding theories for this research study. Most of the literature was 
gathered using University of North Carolina-Chapel Hill databases and citation chasing 
from the found literature related to the study. Literature that was unable to be procured 
using UNC databases was requested via interlibrary loan or was freely available on the 
internet. 
Maker Movement  
The maker movement was originally dubbed the “third industrial revolution,” 
(Anderson, 2013). The third industrial revolution was marked by a growing social 
movement where people are actively creating artifacts within their daily lives and 
actively finding physical or digital forums to share their processes or creations with each 
other (Halverson & Sheridan, 2014). Scholars are now saying that the third industrial 
revolution is informing the fourth industrial revolution. The fourth industrial revolution is 
marked by the speed in which change is happening on a local, national, and global level 
because of the emergence of technologies like the internet of things, virtual reality, and 
AI. (Rouse, 2019) The traits of the fourth industrial revolution are still helping increase 
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the popularity of maker movement and in turn the maker movement is informing the 
fourth industrial revolution.  
According to the creator of Make Magazine, “the maker movement has come 
about in part because of people’s need to engage, passionately with objects in ways that 
make them more than just consumers” (Dougherty, 2012, p.3). This way of thinking 
about the maker movement explains why the focus of the maker movement is making. A 
common term for someone who actively is making, creating, tinkering, and seeking out 
interactions with others about their processes or designs is a Maker, a term coined by 
Dougherty. With the rise of online communities like instructables.com, DIY.org, and 
Make Magazine, it has only gotten easier to share, comment, and learn from other makers 
online, even if you were not to learn from them in person (Shin, 2016). 
According to Anderson (2013), the identity of a Maker is different from other 
types of makers like entrepreneurs, tinkers, and eventers because of three main reasons: 
the use of digital desktop tools, a norm of sharing designs and collaborating online, and 
designing in such a way that they are able to iterate and share designs quickly. An 
individual who believes they are a maker has a maker identity. Maker identity is fraught 
with gender politics, often white male dominance is asserted in public constructions of 
maker identities, which can lead to women or GNC individuals not seeing themselves as 
a part of the maker movement or makers because of the cultural definition of maker that 
exists (Buechley, 2013). Intel, one of America’s largest technology companies, after 
learning that maker identity is traditionally associated with men and technology, they 
urged the maker movement to adopt a broader definition of maker which includes all 
folks, especially those who create and innovate through arts and crafts (Intel, 2014). This 
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paper will use the definition of maker presented by Sheridan et al. (2014), 
which is defined as “developing an idea and constructing it in some physical or digital 
form” (Sheridan et al., 2014, pg. 507). This definition of maker was chosen because it 
includes people who would fall outside the traditional definition of Maker associated with 
the maker movement.  
Many makers in the maker movement work within makerspaces. Makerspaces are 
places where people have access to professional-grade tools and materials like laser 
cutters, 3D printers, and digital fabrication software which were all previously only 
available to experts who had the means to acquire this technology (Shin, 2016). Though 
makerspaces do not need to have high-tech software to be considered a makerspace. 
There are makerspaces where many of the tools are low-tech like crafting materials, 
modeling clay, and Legos. These makerspaces are usually seen in K-12 schools, libraries, 
and museums and they focus on helping students gain skills like critical thinking and 
teamwork (Bevan, 2017) (Abram, 2013). Makerspaces are also a physical, social space 
for individuals to collaborate. They are entry points for many individuals trying to 
become part of the local makerspace culture (Dougherty, 2015). 
Makerspaces are often considered communities of practice. Communities of 
practice are places where people congregate that have shared common values, norms, and 
interests and participate in core practices related to that specific community of practice 
(Wenger, 1999). In the case of makers in makerspaces, they are participating in the 
shared values of their specific makerspace. What is important about a makerspace 
community of practice is the idea of setting aside a physical space for the group of people 
to use as a core part of their practice (Halverson & Sheridan, 2014). Makerspace 
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participatory culture is different than other types of participatory culture 
because makerspaces often have learning arrangements that create natural collaboration 
and mentorship between makerspace patrons opposed to learning arrangements like 
teacher/student. The blend of informal mentorship, facilitative workshops, and project 
sharing is unique to makerspaces (Sheridan et al., 2014). For communities of practice to 
be communities of practice they need the individuals in the space to believe in and 
participate in the community-valued activities. It is through the involvement of 
community activities that newcomers are able to start to identify and solidify their 
commitment to community values (Wenger, 1999). In the case of makerspaces, the 
people who are regulars in the space must buy into the community of the space for there 
to be a community for that makerspace. 
Mark Hatch, the co-founder of the TechShop, a commercialized makerspace, 
wrote the Maker Manifesto in 2014 to try to consolidate and share nine key ideas that 
makes a makerspace community what it is today. The ideas are: make, share, give, learn, 
tool up (get access to necessary tools), play, participate, support, and change. There are 
some words here, support, participate, learn, share that help create a sense of community 
by creating connections between people within a makerspace and they are one of the 
reasons why makerspaces are generally considered communities of practice. Incidentally, 
these nine ideas and the concept of a community of practice, inspire educational spaces – 
universities, K-12 schools, and libraries – to create makerspaces in their respective 
domains of education.   
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Higher Education Academic Makerspaces 
Higher education academic makerspaces are growing. As of 2019, 41% of US 
colleges have a makerspace or multiple makerspaces (Melo & Rabkin, 2019). It is not a 
stretch to say that this number will increase in the future. There has not been a wealth of 
research generated from just higher education makerspaces alone, so there will be 
research sited from studies done about making education and those that have been done 
on academic makerspaces. Higher education institutions are invested in creating critical 
thinkers that can develop solutions to multidisciplinary problems and makerspaces are a 
space where that learning can happen. When just looking at the engineering and design 
fields alone, educators recognize the importance of this kind of problem-solving (Self and 
Beak, 2016).  
Historically makerspaces have started in the engineering programs. Recently 
though, makerspaces have emerged to support other programs, like design-based 
programs, or for the whole university to help support student learning. Academic 
makerspaces are starting to become a space that support students from across disciplines 
in collaborative learning (Wilczynski, 2017). Prior research has found that makerspaces 
support curious play, creating by trial and error, and encourage collaboration between 
peers (Oliver, 2016). Learning through making, “reaches across the divide between 
formal and informal learning, pushing us to think more expansively about where and how 
learning happens” (Halverson & Sheridan, 2014, p. 503). Learning through making 
further pushes traditional boundaries about what learning is by what is being turned in. 
Instead of learning being shown through a paper or a quiz, learning is shown through an 
object. The object provides evidence of a learning process (Dougherty, 2012). It is clear 
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that the learning environment of makerspaces are unique. Many of the benefits 
from learning in makerspaces make makerspaces extremely important to student success 
within higher education academic intuitions.  
Furthermore, makerspaces in general are lauded for their democratization of 
expensive tools so that anyone who has access to the space can create or innovate. Higher 
education academic makerspaces are no different. They are often associated with making 
it easier for students to innovate because of the availableness of difficult to find 
resources. This, in fact, is one of the reasons why making is so highly regarded within 
higher education as of late. Studies have shown that making within university courses 
helps students understand how power is associated with creating technology and what it 
means to be a producer of that technology (Halverson & Sheridan, 2014). This is on par 
with the entrepreneurial mission of many makerspaces not are not housed within 
academic institutions and lean into the label of the “third industrial revolution.” Making 
one’s own solution to problems within one’s own community helps level the playing field 
between traditional industry and local industry (Calabrese Barton & Tan, 2018). For 
many universities it is this kind of problem solving they want to instill within their 
students for when they go out onto the job market regardless of degree.  
Though university-wide academic makerspaces are a place where anyone can start 
to innovate, there is usually a membership associated with academic makerspace even if 
not explicitly stated. It is often in the form of mandatory trainings before one can use the 
space (Farritor, 2017). It should be noted that these trainings are important and necessary 
safety checks for individuals who are using the space and the tools within it. These 
trainings illustrate that makerspaces are not fully accessible even if they are open to the 
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general school population at large. Some potential users might not have the 
bandwidth to participate in trainings or there might be other invisible factors that affect 
their ability to take a training. There has been no literature done yet on how these types of 
membership to the makerspace affects the kinds of students that use the makerspace. 
Other models of membership that academic makerspaces have are usually based by 
department or by course even. Only certain students are allowed into those makerspaces 
because of their association with a program that allows them access to the space.  
Equity in Makerspaces 
Since makerspaces are generally considered communities of practice it is 
important for researchers to consider how individuals’ engagement with makerspaces is 
different for different people and how individuals navigate becoming a member of the 
makerspace community and feeling like they belong there (Shin, 2016). Makerspaces as a 
social space are just as susceptible to inequity as any other social space that exists. 
Especially for groups who have traditionally been left out of makerspace culture 
awareness like women and people of color. Makerspaces have traditionally been 
dominated by white, middle-class, adult men. The white men who had access to 
makerspaces in the past are usually very wealthy and college educated, the median salary 
of those involved in the maker movement is $103,000 and 97% have undergraduate 
degrees and 70% have graduate degrees (Brahms & Crowley, 2016). Furthermore, many 
who have “historically been marginalized from traditional STEM educational systems, 
(e.g., African American, female students, and lower income individuals) have not had 
equal access to makerspaces” (Shin, 2016, p.16). If makerspaces and maker culture is as 
open and democratizing as the philosophy that surrounds them says they are, then 
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Vossoughi and Bevan (2014) urges us to question the maker movement at large 
because of the traditional work, ideas, and images of the spaces which have been 
dominated by upper middle-class white men. The findings on the demographics of those 
associated with makerspaces show a disparity in access to makerspaces between white 
men, who are usually seen in the maker movement, and all other group of people like 
women, people of color, and GNC individuals.  
Not only have women, GNC individuals and people of color traditionally not had 
the same access to makerspaces as white men, they also have not traditionally seen 
themselves in Maker media. Buechley (2013) found that the public construction of maker 
identities asserts white, male dominance. This finding is backed up by popular making 
media. For example, from 2005-2014 Make magazine, a prominent maker movement 
magazine often credited with helping launch the maker movement, had magazine covers 
that featured only white men 85% of the time (Toombs et al., 2015). Not only are white 
men featured more on Maker magazine covers, only 11% of contributions to Make 
magazine were contributions by female makers. These statistics show just how 
underrepresented women and GNC makers are in traditional maker media. Because of 
this underrepresentation of women and GNC individuals in maker media, they often 
don’t seem themselves as makers.    
The data shows that makers fall into two basic categories, those who come to 
making from a technology and engineering background and those who come to making 
through art, craft, and design. Most makers coming from the technology and engineering 
background are men, and those coming from art, craft and design are primarily women. 
Women are often uncounted in makerspace usage statistics because their making is not 
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considered “serious making.” Serious making in most makerspace communities 
today means technical making, making associated with the disciplines of technology and 
engineering. Additionally, women often avoid makerspaces that are mostly dominated by 
men because it can be “creepy” or unsafe to be in the space (Faulkner & Mcclard, 2014). 
The Intel Corporation (2014) Maker Hers study found three reasons why women 
are often a minority in makerspaces. One reason is exclusion from some makerspaces 
because they are women. Another reason is reluctance within makerspace culture to 
challenge cultural norms of what counts as serious making. For example, women makers 
making objects that are not electronic and/or technology-based are usually not considered 
serious makers. The final reason Intel found women are excluded from makerspaces is 
safety concerns. These concerns point to a warning summed up brilliantly by Britton in 
2015, the Maker Movement, “actually reinforces an ingrained culture of white 
masculinity in the design and deployment of technology while rhetorically claiming 
universality” (Britton, 2015, para 1). This ingrained culture affects the makerspaces and 
affects the context of the makers in makerspaces. It even affects if makers in makerspaces 
consider themselves makers, serious or otherwise. Calabrese Barton & Tan (2018) assert 
that the norms of general maker culture at large can be seen in the physicality of the 
makerspaces themselves – where the making happens, what tools and materials are inside 
the makerspace, and the identities of the mentors within the space. It is important to 
research and understand what barriers within makerspaces exist for those traditionally not 
seen within the maker movement.  
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Critical Race Theory 
Critical Race Theory was conceptualized in the 1980s by professors of color in 
the law field. They noticed there were not enough conversations around how the legal 
system treated people of color and that the treatment of people of color was 
disproportionately more severe compared to their white counterparts (Brown & Jackson, 
2014). Since the inception of these early theories, other important models have emerged. 
Most notably for this paper are two of CRT core tenets: counternarratives and 
intersectionality.  
Counternarratives challenge the way the dominate group tells narratives about 
how certain people experience the world. The act of using a counternarrative in research 
is to break down preconceived notions of what life or an experience is like for a 
marginalized individual (Delgado, 1989). Counternarratives seek to splinter western 
ideals of success or conventional wisdom, and to deconstruct official systems and 
challenge the way things have always been (“Counternarrative,” 2008). 
These counternarratives are often stronger when researchers or the storytellers 
include the concept of intersectionality within their piece. Intersectionality asserts that 
discrimination based on social and political (K. W. Crenshaw, 2001) identities and 
systemic structures of oppression intersect or overlap for individuals who are othered in 
more than one way. It highlights the effects of systematic power structures in society that 
marginalize individuals. Hence, the experience of a space for a white woman is usually 
going to be different for a woman of color.  When creating spaces administration, 
instructors, makerspace employees, and any stakeholder related to a student’s use of a 
makerspace need to be aware of how these systems of power affect students. By being 
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aware of these systems, we are able to have better equity both socially and 
politically (Carbado, Crenshaw, Mays, & Tomlinson, 2013). 
Affect Theory 
As stated in my introduction affect theory seeks to organize emotions, or affects, 
into nine distinct categories to better understand someone’s experience in the world 
(Tomkins, 2008). These emotions can be categorized as positive, neutral and then 
negative. In affect theory, it is these emotions which shape the world for most 
individuals, what makes them like certain objects, places, or people. In fact, feminist and 
queer theorist Sara Ahmed (2009) states that individuals’ previous associations and 
perceptions with objects, spaces, and people is what causes emotions, not that their 
emotions are caused by objects, spaces, or people. Ahmed furthers this idea by saying 
that even before a person experiences a phenomenon there are societal emotions or 
feelings that affects how that person experiences that phenomena while it is happening. 
That is to say that individuals’ perceptions matter and have a large effect on the emotions 
they experience within situations.  
Another aspect of affect theory that is important for my paper is the conversion 
point between emotions (that is when a good emotion turns into a bad emotion or vice 
versa.) (Ahmed, 2009). Within the makerspace moments where women and GNC 
individuals have these conversion flips are important. This is not a unique experience. 
For example, Melo (2018) talks about conversion points in her dissertation on women in 
the maker movement. She explains a time when a female student was excited about 3D 
printing something and then a male student pushed her out of the way to do his print with 
the 3D printer. Melo describes this as a conversation point where her excitement turned 
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into shame. This paper will look at conversion points in women and GNC 
individuals experience within the BeAM Makerspace. 
Thirdspace Theory 
 Thirdspace theory is a critical spatial lens in which to look at a space and it was 
popularized by Edward Soja. thirdspace theory is founded on the idea that there are three 
spaces of interaction within our everyday lives. Firstspace refers to what is actually in 
any given space, like in a makerspace, there are often chairs, tables, various machines, 
and the presence of workers. It is about the materiality of the spaces that we occupy. 
Secondspace, is how spaces are usually thought about by individuals for example, 
makerspaces are places where science individuals do research or students use it to make 
interesting projects. The thirdspace is the space between these two spaces, that focus on 
the lived experiences of the individuals within the spaces. Soja believes thirdspace is a 
space where re-negotiations of who can belong in a space happen and where the 
boundaries that create insiderness or outsiderness exist. (Soja, 2010) This paper will use 
the framework of firstspace, secondspace, and thirdspace, to show how affects are 
directly influenced by the negotiations that happen between the firstspace and 
secondspace within an individual and between individuals within the thirdspace. 
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Methodology 
This case study was done with a qualitative, phenomenological approach. Case 
study research is “often used in exploratory studies to define phenomena worth studying 
further” (Wildemuth, 2009, p. 53). In this case, a woman’s or GNC individuals’ 
experience in academic makerspaces is worth studying because there is little research 
done on the topic. Most research done on these individual’s experiences have been done 
in community makerspaces or K-12 makerspaces. Since it is a qualitative case study, the 
focus will be on understanding how humans experience the world (Sandelowski, 2004). 
This research usually involves having rich descriptions of behaviors and dense 
descriptions of environments to help illustrate how people experience spaces around them 
through their own cognition and behavior (Sandelowski, 2004). There are quite a few 
approaches researchers can use when doing a qualitative study, this paper used semi-
structured interviews to collect data (Wildemuth, 2009). 
As stated above, this case study was done using a phenomenological approach. 
Phenomenology is a method often used in qualitative research. It is used to describe how 
a person experiences an event or phenomenon. It also states that no two people 
experience a phenomenon the same (“Phenomenology Research Overview—Center for 
Innovation in Research and Teaching,” n.d.). Phenomenology believes that both 
knowledge and experience are connected to lived phenomenon. It is through this 
connection that humans are able to make sense of their worlds (Moustakas, 1994). 
Furthermore, phenomenology is a descriptive method where it must describe the 
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phenomena and the object associated with the phenomena (Giorgi, 2012). This 
connection is often emotions associated with objects, which is a primary belief in affect 
theory. This is why a phenomenological approach was used while drawing from affect 
theory. The method most traditionally used with a phenomenological approach is 
interviews. It is so the person who is being interviewed about the phenomena can 
describe their associations with the phenomena in their own words. When the researcher 
is recording the interviews, they should do so from a point of unbiased opinion so that the 
words are directly from the interviewee’s own worldview (Giorgi, 2012). 
Sample / Research Participants 
Research participants of this study were students at UNC who identify as women 
or GNC. In addition, the participants must have used BeAM makerspaces during their 
time as a UNC student. To recruit interviewees from this population recruitment emails 
were to UNC student listservs. There was also a recruitment email to faculty who use the 
makerspace in their curriculum, so they could send the email to their classes. This type of 
recruitment ensures that the individuals who saw recruitment emails are UNC students.  
 For this study ten total participants that were recruited. Eight of the participants 
self-identified as female and two identified as nonbinary. In regards to their level in 
schooling five participants were in graduate school and five were in their undergraduate. 
The majority of this study’s participants use the makerspace for both personal projects 
and class projects. It should be noted that one participant used BeAM for their research 
for a systems class project but they also used the space for personal projects. The 
makerspace that was overwhelmingly used by study participants was the Murray 
Makerspace, which is the largest of the four makerspaces within the BeAM makerspace 
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network, nine of the ten participants used the space. Five participants have used 
Kenan Science Library, four have used Hanes Makerspace, and three have used 
Carmichael Makerspace.  
  To understand if users were an expert makerspace user, intermediate makerspace 
user, or a novice makerspace user, the number of projects they have worked on in the 
space was collected. The choice to use number of projects to measure expertise within the 
makerspace was chosen because the more time spent in the BeAM makerspaces on 
projects meant these users were an expert on the space of BeAM itself. For this study a 
combination of novice users and expert users were interviewed. On the more novice end, 
three users completed 1-2 projects within the BeAM and on the more expert end, two 
completed 7+ projects within BeAM. The other five users fell somewhere between those 
two ends of the expert scale. When looking at frequency of use, five participants used the 
space at least once a semester, two used the space once a week, and three used the space 
weekly. Contrasting the expertise level with the number of frequent verses occasional 
users of the makerspace we can see that the study sample was relatively representative of 
many different kinds of users BeAM might see.  
Data Collection Methods 
Semi-structured interviews were used to collect women and GNC individuals 
experiences in BeAM. A semi-structured interview is often done in exploratory studies. 
(Wildemuth, 2009) This study is an exploratory study because there is little research done 
on women or GNC individuals’ experience of academic makerspaces, though there have 
been exploratory studies about women using community makerspaces (Nagler, 2018) 
  24 
(Davies, 2018). It is important to know how women and GNC individuals 
experience academic makerspaces because of the makerspace’s growing importance in 
academia.   
Interviews are a way of gathering data on people’s inner perceptions, attitudes, 
and realties (Wildemuth, 2009). A semi-structured interview was designed within the 
anthropology and sociological fields to understand people’s social realities. Semi-
structured interviews often rely on a social interaction between the interviewer and the 
interviewee (Minichiello et. al., 1990). Throughout the interview the interviewer 
encourages the interviewee to relate experiences that are of interest to the interviewer 
(Burgess, 1984). Guiding questions1 for this study were used to help guide the 
interviewee towards the subject at hand, their experiences within BeAM and their 
feelings associated with those experiences. It should be noted that the role of the 
interviewer is extremely important during an any interview.  
My own gender, age, social status, race, and ethnicity played a part into how the 
study participants experienced their interview. How interviewees perceived my intentions 
at times could have limited what they choose to share with me during the interview. I did 
my best to create an atmosphere where I was seen as a learner of their personal 
experiences and not an expert in the subjects of makerspaces or how one should feel in 
makerspaces. This is based on the conduct that one should have during an interview as 
outlined by Fontana & Frey (2005). It is also suggested by Fontana & Frey to gain trust 
and establish rapport with interviewees. I did my best by being engaged in the 
 
1 This is found in Appendix A 
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conversation and giving support as necessary. My guiding questions were 
referenced only when needed to move the conversation along. To be seen as more 
engaged in the conversation, as opposed to taking notes, I recorded the interviews with an 
audio recorder and then I transcribed them after the interview. Transcription was aided by 
using otter.io, an AI software that converts most audio to text. When otter.io appeared to 
fumble with the transcription, I edited the transcription to the correct words used by 
either myself or the interviewee. At the end of the interview, each participant received 
$10.00. This funding was made possible by a Carnegie Grant that SILS awarded me to 
aid in the completion of this master’s paper.  
Data Analysis Methods 
After collecting data from the interviews, I performed qualitative analysis of 
content of the interview data. A qualitative analysis of content focuses on understanding 
social realties in a subjective manner and scientific manner (Wildemuth, 2009). I chose to 
do a qualitative analysis of content because it can both look for themes within text and 
can be used in an inductive way that extracts meaning from the themes emerging along 
with the inferences of them within the data (Wildemuth, 2009). I used a directed analysis 
of content. This is done by looking at the data from a lens of the previous research 
findings in the field when analyzing the data (Hsieh & Shannon, 2005). This means the 
previous research done on makerspaces that suggest othering moments for women and 
GNC  individuals within makerspaces guided me when creating my initial code of the 
data.  
I used Corbin & Strauss (2007) method of coding for grounded theory analysis. 
My first open coding was done by “breaking down, examining, comparing, 
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conceptualizing, and categorizing data" (p. 61). This once again was not based 
on a unit of measurement, it was based the quality of the text that represents a theme or 
issue. Next, I axial coded, or rearranged the text into groupings and made connections 
between those groupings. After completing the axial coding phase, I moved to the final 
stage of coding where I selectively coded with more focused concepts in mind. This is the 
process of selecting the themes that are most central to the argument that starts to emerge. 
After selecting the themes, I used them to validate the relationships between themes and 
the experiences categorized within the themes. This is the stage where themes that need 
more research are also consolidated.  
Research Quality Ethical/Considerations  
The dependability of the data received by study participants was influenced by 
how I focused on understanding the interviewee’s experience. To further aid in the 
dependability of the interview data the transcriptions were reviewed and rewritten when 
necessary to include the speech that the study participant used if the transcription 
software was unable to fully transcribe any given part of the interview. To support the 
credibility of the data received from interviewees I would often paraphrase parts of their 
interview that were noteworthy, to make sure I understood what they meant. If I 
misunderstood I asked for clarification.  
During the coding phase I met with my faculty advisor, Dr. Maggie Melo, each 
week to talk about the codes and themes emerging from the collected data. She helped 
confirm the themes emerging from my data. Her extra set of eyes on the coding phase 
ensures that my own biases within the data were talked about at length and helped reduce 
my own biases within the themes that emerged.  
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Positionality / Researcher Role 
I am a queer, white, genderfluid person. My own experiences within the BeAM 
makerspaces and spaces like it could have influenced my understanding of my 
interviewee’s experience within the space. I have had negative experiences within the 
BeAM space myself with workers and at times other individuals in the space who are not 
workers. I have had extremely positive experiences too. I personally don’t feel fully 
supported in the space even though I have partnered with BeAM extensively for both 
school projects and work projects. Furthermore, I have a vested interest in understanding 
the experiences of individuals within the BeAM makerspaces because of my work with 
BeAM. I understand that this case study cannot be generalized for the greater academic 
makerspace community at large, but it can start a discussion about what phenomena are 
happening within academic makerspaces and allow for someone to build on this 




 Ten participants were interviewed for this study. Eight of the participants self-
identified as female and two identified as nonbinary. Five participants were in graduate 
school and five were in their undergraduate. The majority of this study’s participants use 
the makerspace for both personal projects and class projects. Nine of the ten used the 
Murray Makerspace during their time as a UNC student, with the other makerspaces 
coming in with five to three participants using them at some point during their UNC 
career. Regardless of the demographics and behaviors mentioned above and regardless of 
project expertise and frequency of use all students positive and negative experiences with 
BeAM during their time as a student.  
To understand the affects participants felt within BeAM, there needs to be a 
framework around how to understand the physical space and participant perception of the 
BeAM makerspace as an entity. This paper will use, Soja’s thirdspace theory to pull apart 
factors within the perceptions of the physical space (firstspace), the factors within the 
participants perception of BeAM as an entity (secondspace), and factors within the 
thirdspace that encompasses participants’ affects within the space which are influenced 
by both the first and second spaces. The most important findings in relation to affect 
theory are the themes of feeling like an insider or an outsider by the participants. It is 
through these themes that participants’ affects are directly influenced by interactions 
within the makerspace that lead to feelings of othering and can change an individual’s 
engagement with BeAM. 
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The themes that have emerged from the spaces are as follows: 
1. Firstspace 
a. Unwelcoming Parts of the Space 
b. Welcoming Parts of the Space 
2. Secondspace 
a. Users Not Like Me 
b. Space Anxiety  
3. Thirdspace 
a. Perceived Outsider and Negative Affects  
b. Perceived Insider and Positive Affects  
c. Insider/Outsider Conversion Points  
d. Mental Armor  
e. Performance Anxiety  
Firstspace 
Within Soja’s thirdspace framework, firstspace is defined as the perceived surface 
appearances or material outcomes of a space. This can be a simple perception such as the 
makerspace is an open space or something as complicated as the perception that the 
makerspace has unfamiliar machines. Within the study, there were many themes that 
attributed to this perception of the physical space of BeAM. The best way to present these 
perceptions are through the lens of understanding what makes BeAM’s spaces 
unwelcoming or welcoming.  
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Unwelcoming Parts of the Space 
Within the BeAM makerspaces there are many different kinds of physical 
artifacts that make the space unwelcoming to women and GNC individuals. These 
attributes are often makerspace context specific as well, for example, Hanes Makerspace 
is viewed differently than Murray Makerspace. More than one participant talked about 
how the Hanes Makerspace was a “stuffy” or cramped makerspace. One participant said, 
“Hanes is a basement, going down, like I just felt like trapped. I just don’t like the 
feelings down there.” The cramped nature of Hanes leads to these participants choosing 
not to use it. They believe that this specific makerspace is not for them, because it doesn’t 
fit in with their understanding of what a makerspace should be or what it should look 
like. Another aspect of Hanes specifically that makes it an unwelcoming space for 
participants is the low lighting, two participants commented on this as one reason why 
they did not like the space.  
In Murray Makerspace, the general atmosphere often was an unwelcoming for 
some participants. “It ‘has this very sort of industrial aesthetic. That’s not cute. Yeah, I 
don’t know It just has this very machine aesthetic. And it’s very visual. It’s, I find it is a, 
I find Murry specifically very visually busy.” Many other participants echoed these 
thoughts about Murray, other words to describe it where “chaotic,” “cluttered,” and 
“noisy.” Many participants within Murray felt uneasy feelings about the nature of the 
space. It should be noted that Murray is often packed with students because many 
students are trying to use it at one time and it isn’t that big of a space. This congestion of 
bodies could be one of the reasons why Murray feels visual busy. It could also be the 
layout of the space itself with the tools often outlining the walls of the makerspace while 
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the collaboration tables are in the middle of the space, which packs all of the 
users together in the middle of the space.  
Two participants commented on the open nature of the Murray Makerspace, “it 
feels very public, you can’t really save a space. Okay, I’ve gone before, I’ve had to work 
some on my laptop to get the file ready and I feel like I set my stuff down at a spot. And 
by the time I leave and come back someone else is using most of the table. It’s not like I 
have a station. And I can keep all of my work there [at the station].” If she can’t have a 
space to work within Murray, it leads to her not finding the space welcoming for her 
specific making needs. Murray only has open tables, there are no individual workbenches 
or dividers that could create a sense of individual workspace within Murray. Another 
critique worth noting from the same participant specifically about the workspaces is that 
the chairs themselves are not designed for individuals who wear skirts. The chairs within 
three of the five makerspaces are designed in such a way that students using the chairs 
have to spread their legs open to even sit on the chairs. This leads to a sense of the space 
being unwelcoming for those individuals who don’t like spreading their legs to sit in a 
chair or are unable to sit because of their own clothes. The choice to have these chairs 
sends out a message to individuals who were skirts that their comfort is not prioritized 
within the space. These seemingly aesthetic choices often have large consequences for 
individuals who they affect. Makerspace administration needs to be aware of possible 
alienation even something like a chair can bring to groups of individuals within the space.  
One participant, who had never gone into the Murray makerspace, said it was 
because of her perception of who is physically in the space combined with the higher tech 
tools that exist in the space. “From the windows all I see is a bunch of like the metal 
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working with wooding machines and there are always dudes.” Her looking into 
Murray and seeing these kinds of people and also tools makes the space an uneasy place 
to be for her. When asked about her apprehension about men in the space she says, “It’s 
like approaching any male dominated space, I mean I have specific fears like, Oh am I 
going to get harassed in this space, or like, people may see me and judge me for what I 
am doing or like for what I don’t know.” This quote shows both how perception of men 
in the space can be hard for women and also shows us that she is worried that she will not 
know something in the eyes of the people who inhabit the space. Why does she believe 
she will not know something? Because the tools she can physically see from the outside 
are not tools she has any experience with and the tools she can see are traditionally tools 
associated with men, the same men she sees through windows.  
Finally, another aspect of the Murray makerspace some participants found to be 
unwelcoming are the large windows within the space. About half of the participants 
found the large windows to be unwelcoming because they often believed that they were 
being watched by others through the windows. Though it should be noted that about half 
of the participants found the windows to be a great way to creatively zone out when 
working a project within the space. Regardless, for the participants who did not find the 
windows welcoming, the fear of being watched adds a level of unease while in the space. 
Welcoming Parts of the Space 
Many of the welcoming parts of the makerspaces talked about in this paper are 
directly opposed to some of the unwelcoming parts of the makerspace. An example of 
this is the critique that Hanes is stuffy. One participant equated Hanes to a friend’s crafty, 
furnished basement and believed that Hanes felt more their speed. When they were 
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describing this, they directly compared the Hanes space to Murray because they 
did not like many aspects of the Murray makerspace, mostly that they were confronted 
with many high-tech tools right away within the Murray Makerspace. In Hanes the high-
tech tools are more divided within the space by walls. This is aided by Hanes being 
windowless, so observers cannot look into the space and see these high-tech tools right 
away opposed to Murray where they can. This suggests that the negotiation between 
different makerspaces and preferences in atmosphere really play a role in deciding which 
makerspaces feel more welcoming to different kinds of students. Another example of this 
is within Murray makerspace, a when student commented on how the open windows help 
make the space feel more welcoming and make the space feel more open. “I feel like [the 
windows] makes [Murray] definitely less crowded, or not crowded but like, what’s the 
word. It just makes it more open, and I feel more relaxed.” While this is directly opposed 
to some other participants view of Murray, it shows that the same aspects of the space 
can have different perceptions within similar populations.  
Another aspect about the BeAM’s makerspaces as a whole that made it 
welcoming was the presence of women and GNC individuals within the space. One 
participant said, “I actually do feel like the fact that there are so many women on the staff 
at the makerspace at least that I’ve experienced, [it] is nice for me.” This was a sentiment 
echoed throughout the interviews. Many participants commented that the presence of 
women in the space was a large reason they felt comfortable to return to BeAM or is one 
of the direct reasons they felt more included within the BeAM makerspaces. 
Representation in academic spaces matter to individuals who are trying to see themselves 
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within academic spaces. The conscious effort that BeAM’s staff puts into hiring 
a representative staff is noticed and appreciated by the participants of this study.  
Secondspace 
Within Soja’s thirdspace framework, secondspace is defined as how a space is 
conceived. These conceptions start to show how participants view themselves within 
BeAM. Participants convinced that BeAM had users who were not like themselves in 
some particular way and that the makerspaces are anxiety inducing.  
Users Not Like Me 
 Participants commented on people who exist in BeAM makerspaces in relation to 
the themselves. To illustrate, some participants commented on how it seems like there are 
mostly advanced students within the BeAM makerspaces while directly saying they 
themselves don’t feel like advanced students within the BeAM makerspaces. One 
participant said, “I guess, UNC overall, like has obviously a diverse array of students, and 
some with like a much bigger capability level, and they’re like in their prime in like the 
makerspace.” Before this quote she was talking about how little she knows in relation to 
the makerspace. This comparison suggests she thinks of herself as different from students 
who are more advanced. After this comment she went on to say that sometimes she feels 
“in the way” of advanced students in the makerspace.  
 A direct dichotomy that came up during interviews was that many participants felt 
like the group they were apart of was at odds with other groups within the makerspace. 
For example, if a student was there for a class, they often felt like other students who 
were in the makerspace for something other than a class create slow lines to needed tools 
and make it harder for them to complete their class project. One participant when talking 
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about personal projects said, “[The personal project folks] come in 
inconvenient times where like maybe whole class has something to do at some time and 
like one kid [personal project student] comes in right before all of [the class] comes in 
and takes up the laser cutter.” This participant was a student who mainly used the 
makerspace for her classes. She feels the most stressed in the space when she believes she 
doesn’t have time for her own projects. This was a sentiment echoed by other participants 
who had used the makerspace for their classes. To them, the largest barrier in the 
makerspace for their class groups where the people who were focusing on personal 
projects within the space.  
This was also true for users who were working on personal projects, they often 
worried they were in the way of people who needed to use the space for a class project. 
One participant noted, “I'm taking up 30 minutes of laser cutter time but someone might 
need to get their assignment done. So, and that's a little bit of a weird dynamic. But yeah, 
I just often feel like the projects I'm doing are just not as sophisticated as what other 
people can do.” This participant not only feels the “weird dynamic” between the personal 
project users within the space, but they also felt that because they are not in a class, their 
work is not as “sophisticated” as those who are working in the makerspace for the class. 
This only furthers the argument that many of the participants in this study felt like they 
were not like other users of the BeAM makerspaces. For example, those who are using 
the space for personal projects feel like they are less than or not as important as those 
who are using the space for their class projects.  
There wasn’t just a divide between the conception of using the makerspace for a 
class or using the makerspace for a personal project. Another divide is between the 
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conceptions of frequent users and infrequent users. This is a dynamic divide 
that is constantly in flux based on an individual’s previous experience with BeAM, the 
amount of time they usually spend in BeAM, and their conceptions of what a frequent 
user of BeAM looks like. One participant notes, “When you're not there all the time and 
you like come, it feels, it feels a bit different than when you're like regularly coming. So, 
I can see how [the makerspace would] feel unwelcoming or like a little bit like othering 
it's like you're not there all the time or you don't feel like you're a regular.” This 
participant was speaking as a self-identified previous frequent user, she does not go to 
BeAM makerspaces as frequently as she once did because she does not have a class that 
uses the space heavily. This participant believed that frequent users have more agency 
when in the BeAM makerspaces because frequent users are better able to navigate the 
new changes within the spaces because they are there when a change happens and if a 
user is not there when the change happens it can affect their experience with the space.  
Finally, many participants commented on the idea that there are mainly men in the 
space. One participant commented on how she doesn’t know how men will react to her 
and that puts her on edge, “Okay, I work with children, I am not embarrassed by myself, 
or how I exist in space, but like being in space that mostly men, and being men who I 
don't know, makes me uncomfortable, not because of how I exist in that space, but 
because I don't know them, I don't know how they are going to like coexist with me in 
that space.” The mere fact of being someone who doesn’t identify as a man makes many 
of the participants in this study feel like many of the other users of the space are not like 
themselves because they believe the users of the space are primarily men. It should be 
noted that BeAM’s usage statistics points to a pretty even split between male and female 
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users, which does leave out GNC individuals within the count, but the split 
shows that, when accounting only for the gender binary, there are users like the 
participants within the space. The participants don’t see it that way however, and that 
leads to users perceiving themselves differently from what a makerspace user looks like 
in their mind. This creates a feeling of othering in many participants of this study. This 
othering feeling creates many of the future themes discussed throughout the rest of this 
paper. Not believing one is a “normal” user of the makerspace leads to feelings of 
uncertainty and doubt about one’s own belonging within the makerspace itself.  
Space Anxiety  
Within the Library Science field there is a concept known as library anxiety 
which is a generalized fear that people feel when they are in a library space, this fear is 
usually associated with the feeling of being lost within the library. (Mellon, 1986) This 
generalized anxiety can be for many different kinds of reasons, but for the context of this 
paper, one will be focused on that was found within study participants, space anxiety. 
Applying space anxiety to this study, the makerspace itself creates anxiety within the 
participants, making it less likely for participants to feel comfortable in the makerspace. 
This space anxiety was not makerspace dependent, participants had moments of 
generalized space anxiety in all makerspaces and this created stress within participants.  
One such example was at the Kenan Science Library’s VR zone. One participant 
had used the space during VR orientation when she was invited to be loud within the VR 
zone. When going back to use the VR zone by herself she felt differently about the space 
because it is housed within a quiet library space. The participant said, “other times [using 
the space was] maybe a little uncomfortable because I felt like I was intruding on a quiet 
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study space.” She continued on to say that the quiet of the library made it less 
likely for her to use the VR zone in the future because she was concerned for others who 
were using the Kenan Science Library as a quiet study space. Her anxiety surrounding the 
quietness of the VR zone verses how she feels she uses VR has led to her not use the VR 
zone as much as she would like. This leads to her not participating within the makerspace 
because of her anxieties that surround the space.  
A different example is within the Hanes makerspace. One participant has space 
anxiety because of the tools that exist within the space. They talked about how the 
woodshop itself is intimidating because of the machines that exist within Hanes. “The 
woodshop [tools] is a bit, was a bit intimidating.” After saying this quote, they went on to 
talk about how because the tools themselves are more dangerous it makes them warier of 
the space. They feel comfortable will all other machines and tools within the makerspace 
network, but the woodshop is a space they don’t frequent because of the anxiety 
surrounding high powered tools.  
Finally, even the lack of information about the makerspaces create space anxiety 
within users. One participant said this about the BeAM makerspaces because of lack of 
information on them, “Because, not having that information is a barrier for me, because 
like I don't like going to new restaurants unless I can read reviews about them. I don't like 
doing things unless I can learn about them first, because I don't like the unknown. I like 
knowing things, and knowing what I'm getting into. And like what to expect and what 
this space might look and feel like, so I can create a visual map of the space before I go 
there. Okay. Because otherwise it's just like you're stepping into a whole new place and 
that's not something I'm about.” While there is information online about the BeAM 
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makerspaces, it is often hard for users to find. Without resources on how to use 
the makerspace potential users don’t become users because they don’t understand how 
they could use the makerspaces in the future. This includes signage within the space and 
online resources. For example, the website has a 360 tour of the Murray makerspace, but 
it is often hard to find the tour. Users without this information (because they can’t find it) 
might choose to not go to the makerspace because they need more information about the 
layout of the makerspace, more info about how a user could possibly use the tools, etc.   
Space anxiety affects how users view the space even before they step into it. This 
can lead to large groups of potential users not coming to BeAM makerspaces because the 
users are unable to get past their internalized anxiety surrounding the space. This 
internalized anxiety is all about the conception of the space itself, how BeAM is laid out, 
and the information potential users have access to beforehand. By being aware of 
possible space anxiety makerspace staff are able to see how potential users might use the 
makerspace or not use the makerspace based on the space itself and the amount of 
information about the makerspace that is easily accessible for potential users. 
Affects Within Thirdspace 
 According to Edward Soja (2010), thirdspace is the space between the firstspace 
and secondspace, that focuses on the lived experiences of individuals as they navigate 
their understanding of the first and second spaces. The lived experiences of participants 
within BeAM can be broken down into five themes: perceived outsider, perceived 
insider, insider/outsider conversion points, mental armor, and performance anxiety. The 
previous listed perceptions of BeAM within the firstspace and secondspace are then 
reinforced or challenged by the affects experienced in the interactions that take place 
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within the thirdspace. This navigation allows participants to further develop 
their perceptions and add context to their understanding of their own interactions within 
BeAM. The themes explored through the study participants’ navigation between their 
affects and the interactions in BeAM illustrate that women and GNC individuals do not 
feel like BeAM is fully welcoming to them, because they have moments where they feel 
like outsiders. There are also times where participants felt like insiders, but the two 
identities are in a dynamic relationship because the status one feels can change based on 
one small interaction with the BeAM space. The contention between these two identities 
are expressed within the section, insider/outsider conversion points. The moments where 
this status switches quickly are often a direct result of an interaction with a staff member 
within the BeAM space, showing us that the staffing of BeAM matters for this study’s 
participants. This difference between affects and interactions could just as well be a 
phenomena experience by cis-men, but for this study, there was no data gathered on cis-
men’s experiences within BeAM.  
Moreover, if participants felt like an outsider they often used mental armor to deal 
with those feelings. For the purposes of this paper, mental armor refers to the amount of 
time and mental effort women or GNC individuals expend before they come into the 
makerspaces and while they are in the makerspaces. These coping mechanisms show that 
this user group does not feel like they belong in the space as they are, whether that be as a 
beginner or an advanced user. This mental armor is a way that participants are coping 
with their affects within the space as well. They do an immense amount of preparation 
even before stepping foot in BeAM to avoid negative emotions and interactions. Another 
phenomenon seen within this population of users is performance anxiety. Performance 
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anxiety is the anxiety that women and GNC individuals feel in the space from 
thinking they are being watched by others, regardless of if they are actually being watch 
or not. This performance anxiety is directly influenced by their affects within BeAM as 
well because they feel ashamed or worried that others are watching them. Both the 
energy it takes to deal with performance anxiety and the kind it takes to create mental 
armor leads to users distancing their own image of themselves as someone who is 
welcome within the BeAM makerspace and leads to less engagement within BeAM by 
these users.  
Perceived Outsider and Negative Affects 
 Many participants expressed that they felt like outsiders within the makerspace. 
The ways participants felt like outsiders can be broken down into three themes: 
microaggressions, self-perceived lack of skill, and socially unavailable staff. All of these 
themes are based on lived experiences of participants. In each quote or story participants 
expressed feeling negative affects within the BeAM makerspace. According to affect 
theory, these negative affects are the way users categorize their experiences within 
BeAM. For this study, the categorization of negative experiences leads to participants 
feeling “othered” within the space. Often, these negative affects are dependent on the 
individual’s previous perceptions and experience within a makerspace like space. The 
continued reinforcement of the experience being negative or the reinforcement of the 
perception can lead to feelings of not belonging within the space and decrease 
individual’s engagement with BeAM as an organization. 
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Microaggression 
A microaggression is a “a statement, action, or incident regarded as an instance of 
indirect, subtle, or unintentional discrimination against members of a marginalized group 
such as a racial or ethnic minority.” (Merriam-Webster, 2020) For the purposes of this 
paper, women and GNC individuals are considered marginalized within the makerspace 
based on their gender identity. In these spaces men are often prioritized and seen as the 
default patron, because of this women are marginalized. One participant when working 
on a project in the space was microaggressed and this was her experience, “I went a few 
times in a row to kind of work on this project and maybe a couple others, and I think he 
[the aggressor] was like a student or something like that and he kind of like was like oh 
you again, you know, I had kind of mixed experiences with that honestly because I felt a 
little bit like, I just wanted. Sometimes I just wanted to like be there and not have 
anybody be like, Oh, it's you, coming back to work on the same thing.” This unwanted 
attention and comment on her presence in the makerspace, is a microaggression because 
it expresses to the participant that she is an anomaly in the space, or is someone who in 
the participants own words, is “an object of curiosity.” The aggressor is commenting on 
her presence because he perceives her as different from other individuals within the 
BeAM makerspace. Then the participant believes she is other because her presence is 
consistently being commented on and she feels like this shouldn’t be the case. The affect 
within this experience is shame, because she is seen as different. It is upsets her to 
continually draw attention to herself by merely existing with a BeAM makerspace. This 
microaggression is insidious because it reinforces the idea that she is different from some 
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other type of patron within BeAM. The shame is what reinforces the feeling of 
outsiderness within the participant and makes her uneasy within the space. 
Other cases of microaggressions were experienced by the participants from the 
staff in BeAM. It should be noted that every microaggression that a participant talked 
about was done by a male presenting individual. When asking a male staff member for 
help on the laser cutter, one participant was told by the worker that she did not take the 
laser cutter training. She in fact took two different laser cutter trainings, though he would 
have no way of knowing that. In her own words, “’He said really you should be going to 
the trainings before you start to do any of this stuff because you don't know how to do it,’ 
which I did. But I also asked for help. He didn't give me any help.” In this 
microaggression he did not only just assume she didn’t take the training, he also didn’t 
understand or possibly didn’t care that she needed help. Furthermore, she said that he 
walked away constantly during her attempts to ask for help. This behavior and these 
kinds of comments showed this participant that she is not to be believed and that she is 
not worth the time of a BeAM staff member. This kind of treatment leads to feeling 
shame. This shame comes from a place of being scolded, she was told that she did not do 
something she clearly did. Though the user did everything in her power to be prepared for 
the laser cutter, like going to trainings and preparing her files, she was still believed to be 
so inept that she couldn’t have possibly taken the training that the makerspace provides. 
All of her careful preparation didn’t matter to the BeAM staff member, she was still 
treated like she knew nothing and was disrespected. When a conversion point like this 
happens, when two emotions quickly flip like cautious optimism to shame it leaves a 
lasting impression on the user, in this case an impression for the worse.  
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Self-Perceived Lack of Skill 
 Skills are often valued within makerspaces because the primary purpose of a 
makerspace is to create things using different skills. BeAM has many tools that require a 
certain amount of skill and expertise to use. Because of this, users are often painfully 
aware of their own amateur status within the space. This can lead to the users feeling like 
they are taking up space that someone with skills could be using. During interviews 
participants commented on this fact in many different ways in reference to BeAM’s tools. 
For example, this participant shard her experience with the vinyl cutter, “I thought that I 
didn't know how to do it very well. And I always had to ask somebody for help. And 
whenever I did [ask for help] I felt like I was being a nuisance.” This participant is aware 
of her own lack of understanding within the makerspace which leads her to feeling shame 
for asking for help. She believes she should already understand the tools at a level in 
which she would not need to ask for help. Though, BeAM lauds itself as a space for 
learning first and foremost, users don’t believe this projection by BeAM because their 
own perceptions of the advanced users within the makerspaces. Since participants see of 
many examples of the advanced use of the makerspace within the promotional materials 
that BeAM sends out and advanced made items hanging or shown off in makerspaces 
themselves, participants are confronted constantly with their own amateur status within 
the space. The shame the participant in the quote above feels about being an amateur, 
once again, leads her to feel like nuisance if she needs help. Users who have a negative 
self-image like this believe they don’t belong in BeAM makerspaces. This was the case 
for many different individuals in the study, the lack of skill was usually on their mind in 
relation to negative experiences within the BeAM makerspace.  
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Socially Unavailable Staff 
 The final way participants felt like outsiders was when the BeAM staff treated 
them poorly. The best way to describe these negative interactions is by categorizing the 
staff in these interactions as socially unavailable. Many accounts of negative interactions 
were about how BeAM staff members would walk away from participants who were 
asking the staff members questions, or the staff members were not willing to help the 
participants with their questions about machines in the space. This sends a message to the 
user that their problem or question (and ultimately themselves) are not worthy of a BeAM 
staff members time. This creates a cycle in which the user feels like they don’t belong in 
the makerspace and they are less likely to interact with BeAM staff members for help in 
the future. In fact, many participants said they actively avoided BeAM staff members 
who were unhelpful in the past.  
 One example of socially unavailable staff is illustrated in one participant’s 
account of using the vinyl cutter, “I felt like I kept having to ask the same person for help, 
over and over again for every single step. And so I asked one question. And then he 
would walk away. And then I'd be like, Hey, I really don't know how to do the next thing. 
[…] I had to stand there like until someone helps me, so I repeatedly asked for help for 
the same thing.” New users rely on BeAM staff members to help them walk through the 
steps of the machines because BeAM’s tool trainings are often too large for student 
teacher interaction. If a BeAM staff member does not help a user after they ask for help 
understanding a new tool, it creates stress on the user. After saying this quote the user 
talked about how she felt horrible that she had to keep asking the same staff member for 
help after her interaction with him the few first times. She didn’t have the skills yet to use 
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the vinyl cutter on her own, so she needed the help of a trained staff member. 
Since the staff member in question was not socially available to help her, she became 
isolated within the space and felt like a nuisance. Because the participant felt like she 
wasn’t worth someone’s time and energy she feels shame in repeatedly asking for help. 
This shame compounding on itself multiple times, creates stress and an acute awareness 
of one’s need for BeAM staff members help with BeAM tools. If a staff member is 
continually walking away after a user asks a question, it makes a user believe they are not 
welcomed in the space. 
 In a different account, even when being helped by a BeAM staff member, one 
participant found it hard to understand the way the BeAM staff member was guiding her 
through the laser cutter steps, “They're like yeah, they just say, you know, you do-do-do 
and send this machine. Um, and I can see how it feels like that after you're very familiar 
with it, but it's never felt like that to me before […] I'm very familiar with [the laser 
cutter] now and I'm like, I would never say that to somebody, because I don't think it's 
that simple and there are a lot of things on the screen and some of them don't matter.” 
This illustrates that BeAM staff members can even isolate a user when trying to help 
them understand a tool. While every teacher is prone to forgetting what it is like to be a 
beginner, BeAM staff members are in a position where they are constantly working with 
beginners. If they forget this, it leads to real hardship on the users. The user in the story 
above was trying her best to understand an unfamiliar tool and because the BeAM staff 
member helping her was nonchalant about the tool, it led to an affect of anger and 
frustration on the user’s side of the interaction. Even after understanding the tool, the user 
recognized that it was hard for others to understand and she was surprised that the BeAM 
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staff member was unable to recognize how hard it is to understand the laser 
cutter. The frustration the user felt led her feeling othered in the BeAM makerspace and 
less likely to use BeAM spaces in the future if needing to learn another tool.  
It’s worth noting that every negative interaction a participant shared during the 
interviews was with someone who presented as male, conversely all but two accounts of 
positive interactions with the BeAM staff were with individuals who presented female or 
GNC. Ten participants were interviewed so it is not unusual for female or GNC 
presenting BeAM staff members to appear to be more socially available and helpful to 
female and GNC BeAM patrons. This does not mean that all BeAM staff who present as 
male are unhelpful or unwilling to work with female or GNC presenting patrons, but it 
does suggest that this is not an uncommon occurrence within the space.  
Perceived Insider and Positive Affects  
 In direct opposition of the last theme, there are moments within the BeAM space 
where individuals felt like they were an insider within the BeAM makerspace. These 
experiences can be broken down into three categories: perceived permission and 
perceived self-competency of skill. Within each of these categories participants felt 
positive affects or emotions associated with these kinds of interactions within the BeAM 
makerspaces. Positive affects and interactions create a greater sense of belonging and 
help participants categorize their experiences within BeAM as positive. Ultimately, these 
positive affects can create further engagement with BeAM in the future.   
Perceived Permission  
 A large part of working within a makerspace for participants is feeling like the 
work they are doing in the space matters and is valid. During the interviews many 
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participants remarked on times when they were working on a project and a 
BeAM staff member came up to them and made them feel like the project they were 
working on was valid in the space. Once a staff member or other makerspace patron 
validates an individual’s project as a valid project within the context of BeAM it helps 
the individual feel accepted within the space. When one staff member followed up on a 
previous project a participant had been working on in the space, she felt validated, 
“Whenever I'm working on something, [BeAM staff] always seem to care and I come up 
and ask me about it. Or see me again follow up with how did your project turn out. And 
those are really, I love when someone notices something that I'm doing and like cares 
enough to asks about it the next day or like just see how turned out and then I can talk 
about it because obviously I like the project I'm doing so yeah, it's cool.” A staff member 
remembering this participant’s work created a feeling of pride in her project. Not only 
that, it shows the participant that she is someone who is valued within the makerspace. 
The simple act of showing interest helps patrons know they valued within BeAM, this 
makes the patrons more likely to continue to use the space and feel good about their 
interactions within BeAM in the future. 
 Another participant noted BeAM staff are particularly good at being helpful and 
interested in her projects while not being patronizing or trying to take over her projects 
with their own ideas, “I think I just had such positive experiences with like staff, being 
interested and helpful, but not like, you know, getting in my way. And I feel like it's a 
really good balance that they have.” When a staff member expresses interest in a project 
just because they find it interesting, it helps a patron be more open to continuing working 
in BeAM makerspaces because it shows the patron their work is valued. This participant, 
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in particular, is considered a frequent user of the makerspace. She feels like an 
insider within the space and appreciates when BeAM staff are open and excited about her 
work. She feels accepted, optimistic, and successful about her time in the space from 
interactions like these, in fact, she noted later in the interview that because of these 
interactions she has continually used the space to work on her projects. Comments on an 
individual’s work matters. It creates a belonging for a user in the BeAM space and helps 
them understand their work is valued. When work is valued they understand it is work 
they can continue do to in the future in the BeAM makerspaces.  
Perceived Self-Competency of Skill  
 As within the previous section, the understanding of one’s own skills is a vital 
part of feeling like an outsider or an insider. Once participants felt like they had strong 
skills associated with a particular tool they were more likely to feel confident that they 
belonged in the BeAM makerspace. It is important to understand that one’s own status is 
contextual; a user could feel confident with one tool or technology and feel unconfident 
with another. This fragility of self-competency within the makerspace leads to sometimes 
feeling like an insider and at other times feeling like an outsider. For example, one 
participant started out, as we all do, as a beginner on the laser cutter, but after using it 
multiple times she felt like a competent user, “I think I spent more than 10 hours with the 
laser cutter alone [working on this project.] And so through that process, like when I 
really got into it and like sort of figured out how it was going to work, and then was like 
moving on to like, just like in the middle of that process, where I like sort of had started 
to figure out how it was going to work, and like felt really good about like continuing to 
figure it out.” The shift from novice to competent user helped her feel like she belonged 
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in BeAM and that she could continue to do work there. She felt good about 
continuing to figure out the specifics of the laser cutter in the context of her project, this 
would not have happened if she did not gain familiarity with the software while she was 
doing the beginning parts of her project.   
In addition, another user commented on her use of the laser cutter after working 
on a big project, “I was able to walk through all the steps on my own and I felt a real 
sense of accomplishment. Like I knew how to do something, I was really capable.” The 
underlying notions of skill capability are integral to feeling like an insider within the 
BeAM makerspace. Also, other participants commented on feeling more comfortable in 
the space once they understood how the tools they were using for their projects worked. It 
is clear that one’s own perception of insiderness within BeAM is tied to one’s perception 
of one’s own skill. While it isn’t possible for BeAM to directly impact this self-
perception of skill, they could possible help with more trainings online and in person 
trainings so they are able to help more people become more comfortable with the tools 
within the BeAM makerspaces.  
Insider/Outsider Conversion Points  
When coding the results there were not many conversion points for participants. 
As a reminder, conversion points are where one emotion quickly switches to another. The 
few that were spoken about shows how important conversion points are for creating a 
future impression of the BeAM makerspaces. To use the example from the beginning of 
the paper, a participant was using the laser cutter and she felt naïve because she didn’t 
understand how to use laser cutter because of the learning curve. She felt like an outsider 
because of her naivety. But after starting to understand the laser cutter she felt worthy of 
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respect in BeAM, “I felt like I went from, maybe coming across or feeling like 
I was coming across as like naive or I don't know what I'm doing to like, I am actually 
worthy of like respect in this space or something.” This quote highlights the fragile nature 
of the feelings of belonging in a space like a makerspace. If a user doesn’t yet understand 
the tool they are working with, their status as someone who uses the makerspace is in 
question, but once they finally understand the tool and know how it works, and can use it 
by themselves their status as a makerspace user is validated. Though this feeling of 
belonging is contextual based on the tool which leaves some users in a space of cognitive 
dissonance about their status within the makerspaces, wondering when they are truly 
someone who is accepted and who is an insider within the BeAM makerspaces. At what 
point could someone be considered an insider? Is it knowing one tool extremely well or 
five? However, once the switch happens however from outsider to insider, it creates a 
sense of relief within the user and they are more likely to associate BeAM with positive 
emotions, at least when in regards to their skill.  
One participant when talking about a personal project in the space noted, “One of 
the people that worked at BeAM said something like, Oh I like your design it looks good. 
Really casually introducing it to a lot of people, but to me it was like, yeah, that's 
something people laser cut. This is a completely normal and cool thing that people make 
in the space. Like, I was just any other person that could design and cut stuff on laser 
cutter.” Before the BeAM staff member said something to her, she felt like her project 
might not be advanced enough for the space, feeling worry that someone in the space 
might comment on her not advanced project. This conversion point when her worry, 
turned to excitement and happiness helped shape her experience within BeAM for the 
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better. Once again, the theme of feeling acceptance is a large part in helping a 
user feel like they have permission to be in the BeAM makerspaces. Perceived 
permission by BeAM staff themselves when a user is in the space is important. The mere 
act of showing excitement in a patron’s project helps the patron feel like they are a part of 
BeAM and have permission to continue being in the space. Both of these examples 
showcase how important conversion points can be for a patron of BeAM. These moments 
while small and possibly hard to recognize for a BeAM staff member, because it’s hard to 
understand someone’s perceptions and emotional state, matter.  
Mental Armor  
 As mentioned above, to cope with believing one is an outsider in the BeAM 
makerspace, women and GNC individuals create coping strategies so they are able to 
exist in the space at a certain confidence level. This paper refers to these coping strategies 
as mental armor. Many of the participants in the study when alluding to coping strategies 
said they didn’t want BeAM staff members or other patrons in the space to know they 
didn’t know certain things about the BeAM makerspaces or didn’t know how to use tools 
in the space. Also, participants chose to avoid certain people within the space because 
they had negative experiences with those individuals in the past. Other times, users had to 
perform coping strategies in the moment because they became more agitated within the 
space based on an interaction they were having. Women and GNC individuals use these 
valid coping strategies so they can exist within BeAM for their school or personal needs.  
Prep work is a large part of the mental preparation women and GNC individuals 
partake in before going into a BeAM space. The mental energy expended by women and 
GNC individuals is large and it suggests that they don’t feel fully comfortable in BeAM’s 
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makerspaces. One participant noted on her prep for the laser cutter, “I went 
over all my files, really carefully so that they were completely ready, I wouldn't have to 
sit down and do anything in Illustrator once I was there except for have them check my 
work.” Even before this prep work the participant took it upon herself to take two 
different laser cutter trainings and look through Illustrator tutorials online, just so she 
would feel comfortable using the laser cutter in BeAM. Her fear of not knowing enough 
about the laser cutter led her to using advanced preparation as a coping mechanism. 
When participants feel fear because of their own abilities (or in this case lack of abilities) 
some choose to prep methodically, so they will not be perceived as someone who doesn’t 
know what they are doing. This all so the individual can avoid unpleasant interactions 
with the staff or others who might think they don’t belong in the BeAM makerspaces. It 
is clear participants cared whether or not they looked like an insider from the onset of 
their time within BeAM. This extra level of care can put undue stress on this population 
creating a larger barrier of entry into the BeAM makerspaces.   
Furthermore, even after doing all this prep work, she still had a negative 
interaction. The male staff worker who she asked for help accused her of not having gone 
to any of the trainings on the laser cutter because she was asking questions about the 
technical mechanics of the laser cutter. After being accused of not understanding the 
process she said, “I got a little argumentative, ‘well I've been to the training twice. I didn't 
get it either time.’ And they said, ‘oh it's probably the old training.’ Then I said, ‘I went 
to the old training, I went to a new training I went yesterday, what do you expect me to 
do. I did everything you wanted me to, I still don't get it, please help me with it.’” She 
chose to cope with this interaction by becoming argumentative with the BeAM employee, 
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because of his lack of understanding of her situation. Having to defend one’s 
own learning within a space is unfair. It leads to the individual feeling like they have no 
agency in the process of working in the BeAM makerspace because their own choices in 
how to learn prior are questioned and invalidated. The participant when confronted with 
having her skill questioned after doing a large amount of prep work had the affect of 
anger. Her anger created a negative association with the staff in BeAM and the space as a 
whole. Not only does she try to defend herself, but also, she chooses to cater to the 
worker’s status again to ask for help because he was the only person able to give her the 
help she needed in that moment. She was in a situation where she was forced to work 
with individual who was rude to her, because of his technical expertise. The value of 
technical expertise cannot be stressed enough within BeAM and spaces like it, especially 
if there are new patrons trying to understanding new tools daily. Not having technical 
expertise within a space like BeAM can lead to staff and other patrons questioning why 
some beginners are in the space. For the beginner it only strengthens their perception of 
being an outsider.  
Technical expertise and understanding technical processes were the kinds of 
knowledge that most participants would do their best to make it seem like they knew the 
steps even if they didn’t. One participant after learning about a female friend’s negative 
experience said this, “From hearing this story about a negative experience with [the laser 
cutter] I was like very determined to like show that I knew it was going on. And so I 
think that, like, I sort of freaked out about it for a little bit when I first heard that story. 
And I was like, No, I'm going to just approach this. And, like, be calm about it. And yeah 
and so I went into learning how to do it very intentionally with like, Okay, I'm going to 
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ask discrete questions about each step so that I learned it and so I can show that 
like I know what is going on.” Based on hearing a story from her friend, she mentally 
prepared to be let down by the staff in BeAM. Furthermore, she didn’t want to be seen as 
someone who didn’t understand what was going on, so she expended the effort to create 
questions that didn’t sound like novice questions. The effort this strategy takes can create 
a barrier between users of the BeAM space who feel like they need to do this extra step 
and the users who are comfortable going into BeAM without expending this kind of 
mental effort. The participant created these questions was because she was afraid. The 
fear the participant felt was associated with not being seen as competent enough within 
BeAM. If a user is afraid of being “found out” within the space as someone without the 
skills they think a frequent user of BeAM has, that patron is more likely to have negative 
associations with BeAM as a whole.  
Furthermore, the final mental strategy participants chose to employ was the 
choice to not engage with certain BeAM staff members after having a negative 
experience with them. For example, after a particularly upsetting interaction with a 
BeAM staff member one participant said, “Well if I had a negative experience with, with 
the people before I won't go and ask them the question again.” This was echoed across 
participants. If someone was rude or upset them they would do everything they could to 
avoid asking that staff member for help. Whether it is actively avoiding certain staff 
members or doing prep work, the fact that all participants pointed to some kind of 
defensive or offensive behavior shows that they don’t feel fully accepted within the 
BeAM makerspaces. The affects tied to these experiences also show us that users are 
often conflicted by their own status within the BeAM and this creates negative 
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associations within individuals about BeAM. If users feel afraid, shameful, or 
angry about their previous interactions it can lead to them having a harder time being in 
the space, or choosing to disengage from the BeAM makerspaces all together. Users use 
mental strategies to cope with their uncertainties surrounding their status in the BeAM 
makerspaces and because they don’t feel fully accepted they are proactive in finding 
ways that make it easier to exist BeAM.  
Performance Anxiety 
 Performance anxiety is the anxiety women and GNC individuals feel in the space 
because they feel like they are being watched by others. This anxiety is both associated 
with their feelings about being watched and their unsureness of their insider/outsider 
status within the BeAM makerspaces. Participants felt more performance anxiety within 
BeAM if they felt like an outsider. To illustrate, one participant noted that in the 
makerspace she, “feels like I have to be more performative a person than genuine person, 
and my performance self knows things, and doesn't need to ask questions and is sure of 
herself. And, like may act like non-self-conscious in a space and like, feel free to act up 
but it's like a much more, it's like a defensive stance.” This participant feels like she 
always has to be “on” within the makerspace. Her performance self is capable and 
doesn’t ask questions. Her performance self is at direct odds with how she actually feels 
in BeAM, she said that she feels like she always needs to ask questions and that makes it 
hard for her to be in the BeAM makerspaces because she feels like she needs to know 
things. This fear that she feels of being watched and seen as someone who doesn’t know 
things creates a negative association for her about the BeAM makerspace.  
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Another way participants’ felt performance anxiety was through the 
process of asking question to the BeAM staff. One participant notes, “I was just trying to 
do every step very intentionally, so I could ask very specific questions about things. So 
that I would learn, so that I would learn about each step and understand what its function 
was. And also, to avoid looking like I needed everything explained to me.” She was 
focused on being perceived as someone who knew the steps even when she didn’t. She 
had to perform as someone skilled, even though she knew she didn’t have the skills to 
navigate the tools in the space. Her fear about being seen as someone who was unskilled 
led to a large amount of performance anxiety which shapes her own understanding of her 
status within the makerspace, even if that status is not accurate. She believes she is 
someone who is seen as unskilled even though within BeAM she could do many different 
skills. She felt unskilled because she could not use the “advanced” machinery within 
BeAM. Her perception of what skill is within BeAM is associated with tools that have a 
traditionally larger barrier of entry than other tools. So even though she could use the 
sewing machines in the space she felt like an outsider because she couldn’t use the laser 
cutter.  
Additionally, the crowdedness of the makerspace has an impact on someone’s 
performance anxiety within the space. One participant explained, “It feels like a very 
crowded space and it’s not like I have any privacy so everybody's looking at what I'm 
doing. So, if I don't know what I'm doing. Everybody knows that I don't know what I'm 
doing.” This fishbowl effect, thinking you are being watched in a small space, is a real 
way a patron of BeAM feels performance anxiety. They feel like everyone can tell that 
they are an outsider. So in reality they are in a catch twenty-two of feeling like they have 
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to perform like an insider even though they don’t believe they have the skills of 
an insider, lest they be found out to be someone who is not capable in the BeAM 
makerspaces.  
Performance anxiety is something that each participant touched on in some way 
during their interview. It is largely because individuals feel like they are outsiders in 
BeAM makerspaces and that they need to be seen as insiders or someone at least with a 
certain amount of skill within the space. If they don’t have the skills that they think they 
should have they create a performance self that is able to navigate the space as someone 
who looks like they “belong.” The BeAM makerspaces are meant for all kinds of 
different user types. So why is it that individuals feel like they need to be a certain kind 
of BeAM patron to exist within BeAM makerspaces. Why do they create mental armor 
that allows them to handle their own lack of knowledge or create a performance self? 
This answer lies within the context BeAM was created and the perceptions of users in 
attempting to understand how they fit within BeAM’s makerspaces.
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Discussion 
Although this case study focuses on one academic makerspace, this research has 
far-reaching implications for the maker movement at large. The experiences of women 
and GNC individuals within BeAM cannot be divorced from the context of the maker 
movement and the values of the maker movement. It is clear the perceptions women and 
GNC individuals have about BeAM are influenced by their emotions surrounding their 
own understanding of what a makerspace is and who inhabits makerspaces. The common 
narrative of what a makerspace is, a place where advanced users are using high-tech tools 
to create things that are technology forward, is overwhelming for the participants of this 
study. BeAM puts a spotlight this kind of making in their promotional materials about the 
makerspaces or within their trainings, even though they have tools for more low-tech 
kinds of making like sewing, woodworking, and painting. BeAM’s narrative about their 
makerspaces are reflective of the maker movement narrative and this influences how 
women and GNC individuals viewed their positive and negative experiences, perceptions, 
and affects within the BeAM makerspaces.  
Given these points, the primary research questions need to be stated again to 
understand how this fully plays out within the BeAM makerspaces. They are: 
1. What are affects that women or GNC individuals associate with BeAM?  
2. Do the affects suggest systematic “othering” happening within the space? 
3.  If so, how does this effect a woman’s or GNC individual’s engagement with 
BeAM?
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These research questions were created to understand women and GNC individuals 
experience of the BeAM makerspaces and the affects they experience within the space. 
The cultural context stated above together with affect theory, explain the participant’s 
affects and experiences and then subsequent reinforcement or changes in perception of 
the participants understanding of the BeAM makerspace. This includes their own 
perceptions of themselves within BeAM. As Sara Ahmed (2019) asserts individuals’ 
previous associations with objects, spaces, and people is what causes emotions, not that 
their emotions are caused by objects, spaces, or people. That’s to say, participant’s 
perceptions on BeAM’s projected narrative and the narrative of the maker movement at 
large influences their emotions associated with BeAM even before they set foot within 
BeAM makerspaces. These emotions are then reinforced by the positive and negative 
experiences participants have within BeAM. The affects that women and GNC 
individuals experience within the space are varied, often dependent on their experience 
and perceptions of the space as outlined through Soja’s thirdspace framework along with 
their understanding of the maker movement cultural narrative.  
BeAM has positive affects associated with their space, which should be 
highlighted and celebrated. These positive affects usually are a way that BeAM is able to 
counteract the previous affects that users feel surrounding the cultural narrative of 
makerspaces. Many participants felt positive affects like pride, excitement, and optimism 
within BeAM. Often these affects were because of positive interactions with BeAM staff. 
These positive interactions help create a narrative that the participants belong within the 
BeAM makerspaces and that they are competent users of the tools in the space. In 
addition, the positive conversations that BeAM staff have with participants do create a 
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sense of permission to be in the space for women and GNC individuals. These 
interactions change the narrative that participants don’t belong in the BeAM makerspaces 
if they aren’t associated as a “traditional” user of a makerspace.  
The research shows that even different makerspaces create a different context in 
which some users feel more comfortable or less comfortable as seen in the results section 
where one participant liked Hanes makerspace and other participants felt it was stuffy. 
The reason why the participant liked Hanes was because she wasn’t constantly 
confronted with the high-tech tools within Hanes because of the physical barrier of the 
walls within Hanes. She could be in a room where there were no large high-tech tools. 
The absence of these tools was a benefit to her, it allowed her to not be confronted with 
the high-tech narrative of makerspaces. Having spaces like Hanes where users are not in 
direct contact with higher tech machines allows them to rewrite the narrative of what a 
makerspace looks like, as this participant did. To her, Hanes was like “a cool friend’s 
crafty basement,” opposed to a space where “tools are in your face.” This suggests that 
having physical divisions within makerspaces could be one way that makerspaces can 
help create less of an association with certain kinds of high-tech tools. This would also 
give patrons a space within a makerspace where they could go if they felt anxiety about 
high tech tools within the makerspace. 
Conversely, BeAM reinforced negative affects within participants. The following 
points should be looked at as learning opportunities for makerspaces. It is where 
makerspace leaders and staff can critically look at their own makerspaces to see where 
they can make changes that will directly benefit women and GNC individuals within their 
spaces. Within BeAM participants felt negative affects like shame, anger, fear based on 
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previous associations with makerspaces that were negative. These affects were 
amplified and confirmed after stepping into BeAM makerspaces or in some rare cases, 
their perceptions changed for the worst. To look at the previous example of makerspace 
layout but this time with negative affects in mind, it is clear from the interviews that the 
Murray makerspace’s layout is where most individuals feel confronted with high-tech 
tools and because of the open collaborative nature of the space participants felt space and 
performance anxiety. Participants worried that others in BeAM would perceive them or 
“find them out” as not being as knowledgeable as the participant themself thinks 
someone in BeAM should be. This contention between open space the performance 
anxiety is a real barrier for some individuals who use and might want to use BeAM’s 
makerspaces. One way this could be mitigated is by creating nooks for patrons who need 
a level of privacy to help them feel more comfortable in the Murray makerspace. The 
nooks could be created in such a way that BeAM staff would still be able to know what 
patrons are working on, so BeAM staff would still be able to monitor making that may go 
against BeAM’s making policies.  
Likewise, something linked closely to performance anxiety is the participant’s 
own understanding of their skills with the tool’s within BeAM’s makerspaces. 
Participants who touched on feeling like an amateur within the space, even when saying 
it is completely okay to be an amateur in the space, had negative affects related to 
themselves being an amateur. The value placed on skill within makerspaces is largely to 
blame for this dichotomy. Many participants felt like they needed a certain level of skill 
for themselves to be considering an insider within BeAM. Though the participants would 
not have been able to develop the skills to use high-tech tools before entering the space 
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they still believed they needed to have some amount of skill with them. This is 
because of the emphasis most makerspaces put on tool technical ability. The makerspace 
is performative like mentioned in the paragraph above. Participants felt like they needed 
to perform in a certain way (read skilled) to be fully welcomed into the space. Possible 
ways BeAM and other makerspaces could counteract this in the future would be by 
creating walkthroughs of the technical side of the tools that exist in the space, so patrons 
who feel anxiety surrounding their lack of skills can understand the process before they 
go into the makerspace to work with the tools. These should be in supplement to trainings 
that already exist within a makerspace, a patron might need to re-watch the process 
multiple times before they feel confident on how the tool works. Another thing a 
makerspace could do to help counteract this worry of lack of skill would be by allowing 
tools and machines that can circulate to patrons to be open to circulation. This would 
allow patrons time to gain experience with machines and tools before they go into the 
makerspace, helping them feel more confident once in the space. These kinds of 
proactive measures would help lessen the anxiety some patrons feel about being 
performative within makerspaces. 
The final point to touch on in regards to negative affects are the negative 
interactions within BeAM that participants experienced. Negative interactions with other 
patrons did play a part in reinforcing the idea that BeAM is not fully welcoming to 
women and GNC individuals. If a participant experienced a microaggression or had an 
interaction where a BeAM staff member was choosing to not believe a participant’s word 
lead to those participants to associate interactions in BeAM with negative emotions. This 
association leads to participants believing they are not welcomed in BeAM. In one case, 
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even the thought that there would be negative interactions within BeAM 
because of the perception that makerspaces are frequented by cis-men lead to the 
participant choosing to distant themselves from BeAM makerspaces. To restate this 
participant’s thought on the matter, “Okay, I work with children, I am not embarrassed by 
myself, or how I exist in space, but like being in space that mostly men, and being men 
who I don't know, makes me uncomfortable, not because of how I exist in that space, but 
because I don't know them, I don't know how they are going to like coexist with me in 
that space.” It cannot be stated enough that cultural associations of makerspaces lead to 
patrons not entering the space or limiting their interactions with the space. To counteract 
this makerspaces must be aware of these perceptions and actively and publicly rewrite 
their narrative to show their potential patrons that they are not a “maker movement 
makerspace.” 
Furthermore, the negative affects women and GNC individuals experience within 
BeAM does suggest systematic othering. The layout of the space, the value placed on 
skill, and negative interactions with others within BeAM are all real ways systematic 
othering takes place with BeAM. This othering is then self-internalized because maker 
movement values are promoted through the context of BeAM even if BeAM is not trying 
to promote these values. Values like advanced skills matter, high-technology over low-
technology solutions, and the belief that individuals like women and GNC folks are not 
inhabiting these spaces. This othering then affects user’s engagement with BeAM 
through the stress that both the mental armor coping strategies and performance anxiety 
create within the individual. The stress a patron feels to perform at a certain level creates 
an unlevel playing field for women and GNC individuals in the BeAM makerspaces and 
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does affect their engagement with BeAM as a whole. If a patron doesn’t feel 
comfortable or seen within a space, they will stop using it. 
 It should be stated that this othering is not solely the fault of BeAM. Despite 
BeAM’s effort to create a welcoming space, there are systems and beliefs in place that 
once women and GNC folks associate them with BeAM, those beliefs perpetuate the idea 
of othering within the space. The beliefs being those that people think of when they think 
of makerspaces. Beliefs like skills in makerspaces matter and using high-tech tools is 
what makerspaces are all about. These beliefs all play a part in how this othering takes 
place with BeAM. Most of these values were created by cisgendered, white men, and 
because of the lack of other voices in the creation of the maker movement, the maker 
movement is not fully welcoming to women and GNC folks. BeAM then cannot be 
divorced from these values of the maker movement, but BeAM (and any other 
makerspace), has the capability to rewrite these values and show their commitment to 
different voices being prioritized within their makerspaces. 
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Conclusion 
 This study examined the affects of women and GNC individuals within one 
instance of an academic makerspace. The negative affects were linked to systematic 
othering that was happening within BeAM makerspaces. These affects were then tied to 
Soja’s thirdspace theory to better understand how they affected participant’s engagement 
within the BeAM makerspaces. Within the firstspace this paper outlined participants’ 
perceptions surrounding the physical space of BeAM. Within the physical space it was 
found that participants had conflicting views of what makes a makerspace welcoming or 
unwelcoming. It was also in firstspace that participants said the presence of women and 
GNC presenting BeAM staff made them feel welcomed. Within secondspace, which was 
about the conception of the BeAM spaces, participants conceived that the space was for 
users who were highly skilled or for classwork. Participants also believed that the space 
itself would be anxiety inducing. Then in thirdspace this paper outlined five themes 
associated with affects and interactions that users experienced: perceived outsiderness 
and negative affects, perceived insiderness and positive affects, conversion points, mental 
armor, and performance anxiety. Participants understanding of their 
insiderness/outsiderness within the space was in constant flux and because of this 
uneasiness participants used mental armor to try to stop this cognitive dissonance within 
their perception of themselves within the BeAM makerspaces. The flux of perception was 
only intensified by the performance anxiety participants felt based on their interaction 
within the BeAM makerspaces as well. The perceptions, conceptions, and interactions 
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that participants had in BeAM point to systematic othering within BeAM. And a direct 
result of the othering did affect women and GNC individuals’ engagement with BeAM 
has a whole. This study found that there was less engagement with BeAM if participants 
had negative interactions, perceptions, and/or affects with BeAM.  
As stated above this was an exploratory study, because of that there are many 
different ways this research could be expanded upon. One way to expand on this research 
is to do a similar case study for another makerspace. Understanding the affects of a 
different makerspace could lead to a greater understanding of women and GNC 
individuals experience of academic makerspaces. It also could show where differences 
within makerspace models create a different kind of student experience. Another way to 
expand on this research is to focus on one specific space through Soja’s thirdspace theory 
to understand how an academic makerspace is being perceived, conceived, and then 
experienced by patrons of that academic makerspace.  
One theme that was not able to be expanded upon within this paper was the 
training within academic makerspaces. As stated throughout the paper, a user’s sense of 
their own skillset within an academic makerspace really affects how they feel within a 
makerspace. These skillsets are often developed through training the academic 
makerspace provides for its users. During the literature search of this paper, there was 
little research done specifically on the training practices of academic makerspaces and 
what best practices are for university students. Makerspace education is varied based on 
BeAM’s model, there are classes that use the makerspace in their curriculum, BeAM 
itself does safety trainings for every individual who is allowed to use the space and the 
tools within the space, and often there is a component of informal training that BeAM 
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staff does with users who need to understand the technical aspects of a 
machine. All of these different kinds of education are vital to a user’s experience of an 
academic makerspace. It is clear from the findings of this paper that the skills users gain 
from trainings also matter in how they see themselves within makerspaces. This area of 
research is not yet well developed but matters greatly to users and makerspace leaders. 
A theme that did not make it into the paper was the concept of a free makerspace. 
BeAM before and while the data was gathered for this paper was a free resource for 
students. No student had to pay any amount of money to use the space. After this research 
though, BeAM switched to a student fee model for how it operates and gains funding. 
That means every student attending the University of North Carolina at Chapel Hill helps 
pay for BeAM through their student fees every semester. In the case of BeAM it is a 17 
dollar student fee every semester. Something that many participants noted during their 
interviews was that they loved that BeAM was a free resource. After learning about 
component of their experience, when asked if they think that’s why they don’t dwell on 
the negative interactions within BeAM, i.e. the “you get what you pay for” mindset, 
many users were contemplative. While no user said if this did affect how they 
conceptualize their experiences of BeAM, it is possible that there will be a shift of user 
behavior in the future with the change of funding model.  
Implications 
 As more makerspaces grow to become an important part of a college education, 
educators owe it to students to understand where there might be a breakdown in 
experience by gender, race, religion, disability, etc. within academic makerspaces. While 
this case study was done with a small sample size and included only one academic 
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makerspace entity, it explains where breakdowns in experience might occur at 
other universities for women and GNC individuals. Women and GNC individuals are a 
section of students at any university, (besides universities where only one gender is 
admitted) and this population deserves to have similar experiences as male students 
within the makerspace. Makerspace leaders should know that this group is often prone to 
creating strategies to cope and deal with the threat of possible negative experiences 
within traditionally male dominated spaces. Then after being made aware, makerspace 
leaders have to think about what they will do personally to lessen these strategies and the 
stress this population feels within their own makerspaces. At a spatial level, makerspaces 
have the power to change the layout of the makerspaces to help alleviate some of the 
space and performance anxiety that users feel when in makerspaces.  
Similarly, educators and makerspace staff should recognize and understand the 
ways their makerspaces are aligning themselves with the ideals of the maker movement 
and where they are diverging from those ideals. There are many ways makerspace leaders 
could do this, it could be by creating open access learning materials for their patron 
populations, by promoting often disenfranchised types of making like fiber arts and 
crafting, and/or by promoting makers in their spaces that are traditionally left out of the 
maker movement narrative. It is important to be aware of the context in which a 
makerspace was made. There is power in making choices that divert from the traditional 
maker movement. These diversions are where makerspace leaders have the power to 
rewrite the often exclusionary narratives perpetuated by the maker movement. 
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Appendix A. Interview Questions 
Demographic Information Questions 
Unique Interviewee ID 
Id 









Kenan Science Library Makerspace 
How many projects have you worked on in the BeAM space? (Projects need not be 
finished to count) Using the tools to accomplish a means to an end. 
1-2 Projects 
3-4 Projects 
5-6 Projects  
7+ Projects 
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How often do you use the BeAM makerspace?  
At least once a week 
At least once a month 
At least once a semester 





Year in School 
Open Answer 
 
Semi Structured Interview Questions 
1. If experienced, have you worked in a makerspace like setting?  
2. If experienced, please explain a time in BeAM where you felt a positive emotion:  
3. If experienced, please explain a time in BeAM where you had a positive 
experience: 
4. If experienced, please explain a time in BeAM where you felt a negative emotion:  
5. If experienced, please explain a time in BeAM where you had a negative 
experience:  
6. Has there ever been a time in BeAM where your emotions switched really quickly 
during an experience? For example, a positive emotion turned into a negative 
emotion or vise versa.  
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7. Are there any other experiences positive, negative, or other that you 
have had in BeAM where you remember feeling strong emotions related to that 
experience at the time? 
